DESCRIPTION 



CONNECTOR 
Technical Field: 

[0001] This invention relates to an electrical connector used for an I/O 
connector of an electronic device and, more specifically, relates to an electrical 
connector with a flange to be attached to a frame, a panel, or the like of an 
electronic device, the electrical connector having a reinforcing member. 

Background Art: 

[0002] Conventionally, it is usual that, for EMI measure and ensuring 
mechanical strength, a connector of this type is provided with a tapped metal 
flange and a frame (panel) on the electronic device side and the flange of the 
connector are screwed together. As the I/O connector provided at an opening 
of a panel, a board, or a casing or frame of an electrical device, or the like in 
this manner, there is conventionally one disclosed in each of Patent Document 
1 and Patent Document 2. 

[0003] The connector shown in each of Patent Document 1 and Patent 
Document 2 is a connector called the right angle connection type (hereinafter 
referred to as Prior Art 1). 

[0004] The connector according to Prior Art 1 includes a qonnector body and a 
shell forming the contour. On the other hand, on the front side of the shell is 
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provided a flange standing upright integrally with the shell. On the lower side 
of the shell, project portions are provided which pass through a board and fixed 
by soldering on the back side. The flange is screwed to an attaching panel on 
the front side and it is configured that an opening portion of the connector can 
be observed through an opening of the panel. 
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[0005] On the other hand, an I/O connector called the perpendicular 
connection type (hereinafter referred to as Prior Art 2) includes a shell forming 
the contour of a connector body. The shell is integrally provided with flanges at 
its upper end and provided with projecting portions projecting downward at its 
lower end. Further, at the upper surface of the connector body, a fitting portion 
is provided which is adapted to be fitted to a mating plug connector. The 
flanges are provided on both sides of the fitting portion for fixation by matching 
an opening portion of a panel. The projecting portions projecting from the 
lower end of the shell are inserted into through-holes formed in a board and are 
fixed by soldering or the like. A boss portion is provided so as to project on a 
surface of each flange opposite to its fixing side and a screw is screwed through 
the boss portion from the fixing side so as to be provided on the inner surface of 
the boss portion. 

[0006] In the case of the connector according to each of Prior Arts 1 and 2, the 
width of a connecting portion of the flange connected to the shell forming the 
contour cannot be increased due to restriction in opening shape between fitting 
portions thereof. Therefore, the screwing is carried out by the use of an 
electric driver or the like. There has been a problem that, due to strong 
pushing of the electric driver in device assembly, the flange is bent or deformed 
before being screwed and hence the screwing cannot be achieved. 
[0007] On the other hand, in the case of the connector according to each of 
Prior Arts 1 and 2, if the flange is strengthened, the flange is hardly deformed 
during the screwing. However, particularly in the case of the miniature 
connector, even if the strength of the joining portion with the flange is large, 
there is a possibility that an excessive pushing force with the driver affects the 
soldered portions of the connector to thereby generate solder cracks. 
[0008] Further, the connector itself increases in size and also increases in 
weight due to the flange having such a large strength, which is thus the 
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unnecessary structure for a user who does not strongly push the driver. 
[0009] Patent Document 1 : 

Japanese Unexamined Patent Application Publication No. 2000-260528 

Patent Document 2: 

Japanese Unexamined Patent Application Publication No. H1 0-340761 

Disclosure of the Invention: 

Problem to be Solved by the Invention: 

[0010] Therefore, it is an object of this invention to provide, in connection with 
an electrical connector with a flange, a connector that can prevent deformation 
of the flange at the time of fixation thereof. 

[0011] It is another object of this invention to provide a connector that can also 
prevent a solder crack of a connector soldered portion by relieving an excessive 
pushing force by a mating connector to a board. 

[0012] Further, it is still another object of this invention to provide a connector 
increased in strength without changing the structure of a connector body. 

Means Undertaken to Solve the Problem: 

[0013] According to this invention, there is provided a connector which 
includes a connector body and a reinforcing member. The connector body 
includes an elongated conductive contact, an insulator holding the contact, and 
a shell surrounding the insulator. The shell has a flange formed with a screw 
hole for fixing the connector to an attaching object. In the connector of the 
present invention, the reinforcing member includes a reinforcing portion 
contacting the flange provided with the screw hole and an engaging portion 
engaging the shell. The reinforcing member is detachably fitted to the 
connector body. 

[0014] In this invention, it is preferred that the connector is used while being 
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mounted on a board. 

[0015] In this invention, It is preferred that a mounting surface of said board 
and an attaching surface of said attaching object cross each other. 
[0016] In this invention, it is preferred that the connector is mounted on the 
board and a mounting surface of said board and an attaching surface of said 
attaching object are parallel to each other. 

[0017] In this invention, it is preferred that the shell is made of metal. 
Effect of the Invention 

[0018] According to this invention, it is possible to provide, in connection with 
an electrical connector with a flange, a miniature connector that can prevent 
deformation of the flange by fitting a reinforcing member into the connector at 
the time of fixation thereof. 

[0019] Further, according to this invention, it is possible to provide a connector 
that can prevent a solder crack of a connector soidered portion by relieving to a 
board an excessive pushing force by a mating connector and a strong screw 
pushing force by a driver at the time of attachment. 
[0020] Moreover, according to this invention, it is possible to provide a 
connector increased in strength by fitting a reinforcing member without 
changing the structure of a connector body. 

Brief Description of the Drawings 
[0021] 

[Fig. 1] Fig. 1 is a side sectional view showing a connector according to Prior 
Art 1. 

[Fig. 2] Fig. 2 is a front portion sectional view showing an I/O connector 
according to Prior Art 2. 

[Fig. 3] Fig. 3 (a) is a plan view showing a connector according to a first 
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embodiment of this invention, Fig. 3 (b) is a front view of the connector of Fig. 3 
(a), and Fig. 3 (c) is a side view of the connector of Fig. 3 (a). 
[Fig. 4] Fig. 4 (a) is a perspective view of a reinforcing member, Fig. 4 (b) is a 
perspective view of a connector body, and Fig. 4 (c) is a completed diagram of 
the connector obtained by engaging the reinforcing member of Fig. 4 (a) with 
the connector body of Fig. 4 (b). 

[Fig. 5] A front portion sectional view showing the using state of the connector 
of Fig. 3 (a), Fig. 3 (b), and Fig. 3 (c). 

[Fig. 6] Fig. 6 is a diagram showing a connector according to a second 
embodiment of this invention, wherein (a) is a side portion sectional view 
showing the state where the connector is attached to a panel and (b) is a front 
view of the connector of (a) with the panel removed. 

Description of Symbols: 

[0022] 11 , 27, 51 , 81 connector (body) 
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contact 
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shell 
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flange 
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screw hole 
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fixing spring 
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positioning pin 
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projecting portion 
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opening 
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boss portion 


41 


screw 
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reinforcing member 
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adhesive tape 
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hollowed portion 
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screw hole 


77 


cutout portion 


79 


plug connector 



Best Mode for Carrying Out the Invention: 

[0023] Prior to describing connectors according to embodiments of this 
invention, the connectors of Prior Arts 1 and 2 will be described with reference 
to Figs. 1 and 2. 

[0024] Referring to Fig. 1, the connector according to Prior Art 1 is a connector 
called the right angle connection type (see Patent Documents 1 and 2). The 
connector 11 according to Prior Art 1 has projecting portions 31 of a shell 17 on 
the bottom side, which pass through a board 15 and are fixed by soldering on 
the back side. On the front side is provided a flange 31 that is integrally 
provided with the shell 17 forming the contour. The connector 11 is configured 
such that the front side can be observed through an opening 23 of a panel 21 
serving as an attaching member. 

[0025] On the other hand, referring to Fig. 6, the I/O connector 11 according to 
Prior Art 2 is called the perpendicular connection type. The connector 11 
according to Prior Art 2 has projecting portions 31 projecting from the lower end 
of a connector body 27 and the lower end of a shell 17, which are inserted into 
through-holes formed in a board and are fixed by soldering or the like. Further, 
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at the upper surface of the connector body 27, there is provided a fitting portion 
33 adapted to be fitted to a non-illustrated mating plug connector. On both 
sides of the fitting portion 33, there are provided flanges 1 9 for fixation by 
matching an opening portion 35 of a panel 21 . A boss portion 37 is provided 
so as to project on a surface of each flange 19 opposite to its fixing side. A 
screw 41 is screwed through the boss portion 37 from the fixing side so as to be 
provided on the inner surface of the boss portion 37. On the front and rear 
surfaces of the shell 17, fixing springs 25 are formed by slitting such that one 
end of each spring projects inward describing a "< -shape", i.e. an obtuse 
angular shape, so as to be pressed against the mating connector when the 
connector 11 is fitted. 

[0026] In the case of the connector 11 according to each Prior Art, the width of 
a connecting portion of the flange 19 connected to the shell 17 forming the 
contour cannot be increased due to restriction in opening shape between fitting 
portions thereof. 

[0027] As indicated by an outline arrow 41 in each of Figs. 1 and 2, screwing 
by the use of an electric driver in device assembly is carried out by strongly 
pushing a driver 62. However, there has been a problem that, in terms of the 
strength of the connecting portion, the flange 19 is subjected to a force 
indicated by an arrow 45 so as to be bent or deformed before being screwed by 
the screw 41, so that the screwing cannot be achieved. 
[0028] On the other hand, in the case of the connector 11 according to each 
Prior Art, if the flange 19 is strengthened, the flange 19 is hardly deformed 
during the screwing. However, particularly in the case of the miniature 
connector, even if the strength of the joining portion with the flange 19 is large, 
there is a possibility that an excessive pushing force with the driver 39 affects 
the soldered portions of the connector 11 to thereby generate solder cracks. 
[0029] Further, the connector itself increases in size due to the flange 19 
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having such a large strength. In addition, the connector itself also increases in 
weight, which is thus the unnecessary structure for a user who does not 
strongly push the driver. 

[0030] Now, the embodiments of this invention will be described with reference 
to Figs. 3 to 6. 

[0031] Referring to Fig. 3 (a) to Fig. 3 (c) and Fig. 4 (a) to Fig. 4 (c), a 
connector 51 according to the first embodiment is used as an I/O connector of 
an electronic device and the illustrated connector is called the perpendicular 
connection type. The connector 51 includes a connector body 27 and a 
reinforcing member 53 being a single molded component fitted to the connector 
body 27. The reinforcing member 53 made of either resin or metal can be 
used as long as it has elasticity. 

[0032] As best shown in Fig. 4 (b), the connector body 27 has a box-shaped 
metal shell 17, an opening, and flanges 12. The shell 17 is box-shaped and 
made of metal. The opening forms a fitting portion 55 on the upper side of the 
shell 17. The flanges 1 9 are provided so as to extend on both sides of the 
opening and are each in the form of a flat plate having a screw hole 57 at its 
center. 

[0033] As shown in Fig. 3 (a), elongated metal contacts 13 are provided inside 
the opening. In Fig. 3 (a), it is seen that there are provided only plate-shaped 
connecting portions 19 arranged in two rows of upper and lower surfaces. The 
connecting portions 19 are fitted to a non-illustrated mating plug connector. 
[0034] On the lower side of the shell 17, the contacts 13 are disposed while 
exposing portions thereof that serve as terminals when actually mounted on a 
board. 

[0035] On the front and rear surfaces of the shell 17, fixing springs 25 are 
formed by slitting such that one end of each spring projects inward describing a 
"< -shape", i.e. an obtuse angular shape, so as to be pressed against the 
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connector when that connector is fitted. 

[0036] Further, a positioning pin 29 and projecting portions 31 adapted to be 
mounted on the board are respectively provided so as to project downward from 
the lower end of the shell 17. 

[0037] As best shown in Fig. 4 (a), the reinforcing member 53 includes an 
engaging portion 65 and screw reinforcing portions 67 provided on both sides 
thereof. The engaging portion 65 has a U shape or a generally "n shape", i.e. 
a U-shape lying on one side. At end portions of an inner periphery 69 of the 
engaging portion 65, engaging projections 69 are provided each of which is in 
the form of a generally triangular protrusion adapted to engage the outer 
periphery of the shell 17 of the connector body 27 when the connector body 27 
is received. 

[0038] The screw reinforcing portions 67 each include a screw hole 75, a 
hollowed portion 73 that is hollowed in a region including and surrounding the 
screw hole 75 and opened to the front, and a cutout portion 77 formed by 
cutting out a front inner corner side. 

[0039] As best shown in Fig. 4 (c), the reinforcing member 53 is fitted from the 
rear side of the connector body 27. The shell 17 of the connector body 27 is 
inserted in the inner periphery 69 of the engaging portion 65 of the reinforcing 
member 53. By the insertion of the shell 17, the engaging portion 65 expands 
to increase its inner space. At the time of completion of the reception of the 
shell 17, the engaging portion 65 is elastically deformed to reduce its inner 
space. Therefore, as shown in Fig. 4 (c), engaging projections 70 engage the 
front left and right corners of the shell 17 to prevent separation or slipping-off of 
the shell 17 so that the connector 51 is in an assembled state. In Fig. 5 (a) 
and Fig. 6 (c), a portion 71 given oblique lines at the upper surface of the 
connector 51 is adhesive tape for automatic mounting and is discarded after 
solder reflow. For further fixation of the reinforcing member 53, use can be 
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made of any of mechanical fixation, adhesives, and so on. 
[0040] Referring to Fig. 5, the connector 51 is in a mounted state where its 
bottom is fixed to a board 1 5. At the upper surface of the connector 51 , the 
fitting portion 55 is registered with a non-illustrated opening of a frame or a 
panel 21 of an electronic device. Then, by screwing the screws 41 into a 
screw holes 23 of the reinforcing member 53 from the panel 21, the connector 
51 is fixed to the panel 21 . A plug connector 79 is inserted into the opening 
(not shown) of the panel 21 so as to be in a state of being fitted to the connector 
51. 

[0041] As described above, the reinforcing member 53 is provided for filling 
space portions between the board 15 and the flanges 19. When the flange 19 
is subjected to deformation due to the insertion of the screw 41 , the reinforcing 
member 53 serves to relieve the stress to the board 15 through the reinforcing 
member 53, thereby preventing the deformation of the flange 19. 
[0042] If the strength of the reinforcing member 53 and the connector body 27 
is large, a pushing force of a driver 61 can be borne by the reinforcing member 
53 and the connector body 27. Therefore, the reinforcing member 53 is 
configured so as not to be located close to the board 15. Further, since the 
reinforcing member 10 is a component separate from the connector body 20, 
the reinforcing member 10 can be attached or detached according to necessity 
without changing the structure of the connector. 

[0043] Referring to Fig. 6 (a) and Fig. 6 (b), a connector 81 according to the 
second embodiment is called an I/O connector of the horizontal (right angle) 
connection type. This connector 81 is used as an I/O connector of an 
electronic device. The connector 81 includes a connector body 11 having the 
same structure as that of the connector 11 according to Prior Art shown in Fig. 1 
and further includes a reinforcing member 83 mounted so as to cover the 
connector body 11 from behind on its outside. The reinforcing member 83 
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elastically deforms its portion adapted to embracingly hold the outer periphery 
of the connector body 11 or its entire body, so as to be easily fitted to the 
connector body and held. 

[0044] The reinforcing member 83 is provided with a hole portion 57 adapted 
to receive therein a boss portion 37 of a flange 1 at the upper front. 
Accordingly, deformation of a flange 19 due to insertion of a screw 41 can be 
prevented. 

Industrial Applicability: 

[0045] As described above, the connector according to this invention is 
applied, as an electrical connector with a flange, to an I/O connector provided at 
an opening of a panel, a board, or a casing or frame of an electrical device, or 
the like. 



